Platelet hyperaggregability: impaired responsiveness to nitric oxide ("platelet NO resistance") as a therapeutic target.
Platelet hyperaggregability and associated thrombosis have been documented in a number of cardiovascular disease states. While one of the current mainstays of anti-thrombotic treatment (i.e. aspirin, clopidogrel, glycoprotein IIb/IIIa antagonists) has been directed at reducing platelet activation and aggregation, it is apparent that there are limitations to the effectiveness of these therapies. Nitric oxide (NO) plays an important role in platelet physiology. The ability of NO to regulate cyclic guanosine-3,'5'-monophosphate (cGMP), via activation of soluble guanylate cyclase, is the principal mechanism of negative control over platelet activity. NO is not only of the endothelial source, it is also released from activated platelets, providing a negative feedback. Studies in patients with symptomatic ischemia, chronic heart failure, diabetes and various risk factors for cardiovascular disease have demonstrated that platelets from these subjects exhibit reduced responsiveness to the anti-aggregating efficacy of NO: a phenomenon termed "platelet NO resistance". It constitutes an impaired physiological response to endogenous NO (endothelium-derived relaxing factor or EDRF), and as such may contribute to the increased risk of ischemic events. NO resistance also accounts for reduced pharmaco-activity of exogenous NO donors, e.g. organic nitrates. Platelet NO resistance results largely from a combination of "scavenging" of NO by superoxide anion radical and inactivation of soluble guanylate cyclase. NO resistance has both diagnostic and prognostic implications. The current review examines the association of platelet NO resistance with pathological hyperaggregability and discusses potential therapeutic strategies targeting this abnormality.